n Abstract: Objectives: Among persons in current HIV outpatient care, data on opioid prescribing are lacking. This study aims to evaluate predictors of repeat opioid prescribing and to characterize outpatient opioid prescribing practices. Methods: Retrospective cross-sectional study of persons ‡ 18 years in HIV outpatient care who completed an annual behavioral assessment between June 2008 and June 2009. Persons were grouped by £ 1 and ‡ 2 opioid prescriptions (no-repeat-opioid and repeat-opioids, respectively). Independent predictors for repeat-opioids were evaluated. Opioid prescribing practices were characterized in a sub-study of persons prescribed any opioid.
INTRODUCTION
Opioid prescribing is common among persons in the HIV outpatient clinic setting, 1 especially with increased use of opioids for noncancer pain. [2] [3] [4] [5] [6] Repeat opioid prescribing may be a marker of adverse psychosocial factors, advanced HIV disease, and substance use in persons who require more intensive outpatient follow-up. 1 Current data are, however, limited in HIVinfected persons. Specifically, data illustrating a relationship between opioid prescribing and higher-risk sexual behaviors, prevalent sexually transmitted infections (STI), and neuropsychological comorbidity such as cognitive impairment and post-traumatic stress disorder (PTSD) are lacking. Accordingly, we performed a comprehensive examination of predictors of repeat opioid prescribing in a group of mixed sex and race persons in HIV outpatient care. We hypothesized that those prescribed opioids repeatedly would have more adverse psychosocial circumstances, advanced HIV disease, greater comorbidity, and more higher-risk sexual behaviors than counterparts not prescribed opioids repeatedly. Lastly, as data on opioid prescribing practices in the outpatient HIV-infected population are also lacking, we evaluated data on indications for opioid prescribing, type of opioid regimens prescribed, therapeutic response, use of urine drug screens, and other specialist referral in a sub-study of persons in receipt of any opioid prescription.
METHODS

Subjects
This was a retrospective cross-sectional study of a convenience sample of persons ‡ 18 years engaged in HIV outpatient care who had completed an annual behavioral assessment and attended ‡ 2 clinic appointments between June 2008 and June 2009. To determine predictors of repeat opioid prescribing, persons were grouped into repeat-opioids ( ‡ 2 opioid prescriptions during that time) and no-repeat-opioids (£ 1 opioid prescription during that time), respectively. Local Human Studies Protection Office approval was obtained, and all patient identifiers were removed after data analysis.
Setting
Washington University School of Medicine HIV outpatient clinics based in St. Louis city comprises 9 halfday sessions a week supervised by 12 infectious diseases specialists with a mean of 17 years (range 6 to 45) of clinical experience. 7 Depression severity was assessed by the Patient Health Questionnaire (PHQ-9). 8 Depressive symptoms were defined by PHQ-9 scores ‡ 1. A PTSD Check List score of ‡ 10 defined PTSD. 9 The use of ‡ 3 antiretroviral drugs from ‡ 2 different classes defined cART. Viral suppression was HIV RNA < 50 copies/mL. Opportunistic illnesses (OI) were defined as standard. 10 Comorbidity was ‡ 1 comorbid condition.
Predictors of Opioid Prescribing Data Collection and Definitions
Sociodemographic
Comorbid conditions included cardiovascular disease (hypertension, coronary artery disease, congestive cardiac failure, and cerebrovascular disease), diabetes mellitus, psychiatric disorders (depression, anxiety, bipolar disorder, and schizophrenia), chronic viral hepatitis, chronic renal failure, and peripheral neuropathy. Homeless was not currently having either owned or rented property. Alcohol intake was the usual weekly number of alcoholic drinks consumed among persons who had drunk alcohol in the last 12 months. Recent cocaine or marijuana use was £ 7 days from the time of the annual behavioral assessment. Complete bacterial STI testing included results of urine DNA amplification for Neisseria gonorrhoeae and Chlamydia trachomatis and rapid plasma reagin (RPR). Treponema pallidum antibody (TPA) was performed for the confirmation of newly reactive RPRs. Re-exposure was a 4-fold increase in RPR in a previously treated person. A positive STI result was a finding of any of the above.
Opioid Prescribing Practices Sub-Study
We examined opioid prescribing practices in a substudy of persons mentioned earlier who were in receipt of any opioid prescription without exclusion. Persons were further divided into single-opioid and repeatopioids groups (1 opioid prescription and ‡ 2 opioid prescriptions, respectively).
Sub-Study Data Collection and Definitions
Opioid prescribing practices related to the first opioid prescribed in the study period (index opioid). The type and number of days of index opioid prescribed were obtained from each person's medication list after review of all past and present medications. The prescriber (HIV care provider vs. other provider) was also noted, as was documentation of the indication for the index opioid. Indications (cancer pain, pain not related to cancer, cough suppression, heroin withdrawal, and other) for index opioid prescribing were either formally documented in the management plan, undocumented but apparent to NÖ from the clinic charts, or unknown (unclear or not documented). All additional opioid prescriptions during the study period were noted, as were the frequency of prescriptions (days).
Other data included documentation of therapeutic response at the next clinic visit, aberrant drug-related behaviors and index opioid adverse effects, performance of urine drug screens at or during time of index opioid prescribing and their results, and referral to another specialist clinic. Pain severity scores were rarely documented to quantify the severity of pain for which the opioid was prescribed and therapeutic response in those cases was defined as patient subjective report of improvement or resolution of symptoms without actual pain severity score quantification. Conversely, no therapeutic response at the next clinic visit was defined as report of ongoing symptoms without subjective improvement or resolution.
Receipt of nonopioid analgesia (acetaminophen, high-dose aspirin, and nonsteroidal anti-inflammatory drugs [NSAIDs] ) and neuromodulating medications (eg, amitryptiline, gabapentin, and pregabalin) at the time of index opioid prescribing were noted. Opioids were any drug that contained buprenorphine, butorphenol, propoxyphene, tramadol, hydrocodone, codeine, oxycodone, hydromorphone, methadone, fentanyl, or morphine. Tramadol, a synthetic analog of codeine, which binds to the mu-opioid receptor and inhibits neuronal reuptake of serotonin and norepinephrine, 11 was included as it has been classified as a controlled substance under the Military Pain Care Act of 2008, in Kentucky (December 2008) and Arkansas (July 2007) and in Canada and Sweden. Long-acting opioids were methadone and extended/sustained/controlled release preparations of oxycodone, oxymorphone, fentanyl, and morphine. All other opioids were considered short-acting. Aberrant drug-related behaviors included reports of lost or stolen opioid prescriptions/medications, opioid diversion, opioid abuse, or illicit drug use.
Statistical Analyses
Significant predictors of repeat-opioids vs. no-repeatopioids were compared between groups. Separate analyses were performed to examine differences in opioid prescribing practices in the sub-study between singleopioid and repeat-opioids groups. Chi-square tests were used for categorical variables, and Student's t-test and Mann-Whitney U test, for normally and non-normally distributed continuous variables, respectively. All P values were 2 tailed and considered significant at P < 0.05. Multivariate logistic regression models were developed in a stepwise fashion, including all variables with P < 0.10 in the univariate analyses apart from recent condom use and HIV RNA on cART. The final model included all variables with P < 0.05 in the multivariable model. The C statistic (area under the receiver-operating characteristic) curve was used to assess the model's discriminatory ability, and the Hosmer-Lemeshow test was used to assess the model's calibration (goodness of fit). HIV RNA values were log 10 transformed for analysis. All analyses were performed using SPSS version 18.0 (Chicago, IL, U.S.A.).
RESULTS
Overall, 659 persons were included in the study and grouped as follows: 88 (13%) repeat-opioids and 571 (87%) no-repeat-opioids. Table 1 details their characteristics. As hypothesized, repeat-opioids predicted greater adverse characteristics than no-repeat-opioids in terms of older age (45 vs. 42 years, respectively), low annual income, unemployment, current tobacco use and presence of depressive symptoms, PTSD, comorbidity, cardiovascular disease, psychiatric illness, chronic hepatitis C coinfection, and peripheral neuropathy (all P < 0.05). Repeat-opioids also predicted more years since HIV diagnosis (9 vs. 8 years), both previous and current OI, and lower CD4+ T cell counts (all P < 0.05). Despite comparable use of cART and proportion with viral suppression, repeat-opioids predicted higher mean levels HIV RNA on cART (2.38 vs. 2.12 log 10 copies/mL) (P < 0.001). This also remained the case when considering all persons regardless of current cART use (2.80 log 10 copies/mL repeat-opioids vs. 2.57 log 10 copies/mL no-repeat-opioids) (P < 0.001).
Among recently sexually active persons, reports of no recent condom use were higher among repeat-opioids (32% vs. 18%). Overall, however, there were fewer positive STI results (1% vs. 8%) in this group (both P < 0.05).
No differences were found in terms of sex, race, education, housing, recent sexual activity, weekly alcohol intake, receipt of antidepressants, ART experience, recent marijuana or cocaine use (21% and 2%, respectively, overall), history of illicit drug use (50% of 434 persons who answered in total) or presence of cognitive impairment, chronic renal failure, diabetes mellitus, hepatitis B coinfection, and malignancy.
Independent predictors of repeat-opioids in multivariate analysis included current OI (aOR, 6.46; 95% CI, 2.01 to 20.73, P = 0.002), depressive symptoms (aOR, 4.27; 95% CI, 1.25 to 14.71, P = 0.02), presence of peripheral neuropathy (aOR, 3.64; 95% CI, 1.80 to 7.36, P < 0.001), previous OI (aOR, 2.54; 95% CI, 1.40 to 4.60, P = 0.002), and hepatitis C coinfection (aOR, 2.47; 95% CI 1.12 to 5.44, P = 0.02). The C statistic for the derivation model was 0.73, indicating good discrimination, and the HomserLemeshow test showed good calibration (v 2 = 2.2; P = 0.71). prescribed by HIV care providers, 96% short-acting and 33% tramadol (Figure 1 ). Single-opioid groups were more likely to be prescribed acetaminophencodeine 400 (OR 6.67, 95% CI the time of index opioid prescribing, 56% NSAIDs and 47% neuromodulating medications (predominantly gabapentin). Of 6 urine drug screens requested, all were in repeat-opioids (P = 0.05), and all of those performed contained illicit drugs. Only one urine drug screen was performed prior to consideration of a repeat opioid prescription, which was then subsequently not given. The remaining 4 urine drug screens were requested and performed after the opioid prescription was given, and all persons subsequently received further opioid prescriptions regardless of this previous result. Twenty-five persons were referred to another specialty clinic for their pain issues: 14 attended, 2 were already seeing another specialist, and the remainder did not attend either because of patient refusal (3), financial constraints (1), specialist clinic refusal to see the patient (2), and unknown reasons (3). Repeat-opioids predicted referral (OR 5.44, 95% CI 1.54 to 19.23). There was no documentation of opioid adverse effects, and aberrant drug-related behaviors were only documented for a few persons. Among the repeat-opioids group, there were a median of 3 (1 to 7) opioid prescriptions every 53 (30 to 120) days. Forty-nine (55%) persons were prescribed the same opioid repeatedly, and tramadol was the most common opioid repeatedly prescribed. Guaifenesin-codeine and longer-acting opioids, other than methadone, were never repeatedly prescribed. Among those who received different opioids, 1% had a shortacting opioid changed to a longer-acting opioid, and this occurred at the time of the third repeat prescription. As per the medication list, 7 (8%) persons were prescribed opioids by multiple different providers (HIV and other providers). No mention of this was made in the corresponding clinic notes from the HIV care provider.
Opioid Prescribing Practices
DISCUSSION
In this cross-sectional study of a diverse group of persons engaged in contemporary HIV-related outpatient care, we demonstrated that repeat opioid prescribing is common and that it predicts multiple adverse characteristics. Furthermore, we demonstrated that opioid prescribing practices are lacking in terms of documentation of indication for the opioid prescription, rare use of objective pain severity scores, and both limited documentation of therapeutic efficacy and low rates of actual subjective therapeutic response. Furthermore, urine drug screens were underutilized and aberrant drug-related behaviors rarely reported. This is the first study, to our knowledge, to characterize predictors of repeat opioid prescribing and examine opioid prescribing practices in such a population. Overall, 13% of our study population was prescribed opioids repeatedly, and this predicted OI (past and current), depressive symptoms, hepatitis C coinfection, and peripheral neuropathy diagnoses compared to persons not prescribed opioids repeatedly. Our findings mirror those reported among a predominantly Caucasian male outpatient HIV-infected population, of whom 14% were on long-term opioids. Associations with long-term opioid use included an AIDS diagnosis, in addition to public or no insurance, history of injection drug use (IDU), use of anxiolytics and neuromodulators, a history of abuse, and more frequent clinic follow-up. 1 Opioid prescribing is triggered by reporting of pain symptoms, which are conversely associated with a complex interplay of adverse socioeconomic factors, advanced HIV-related immunodeficiency (including AIDS diagnoses), medical comorbidities, and neuropsychiatric issues as we demonstrated in our study. [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] AIDS diagnoses are also associated with poverty and significant psychological distress, 23, 24 which may heighten pain perception and reporting of pain symptoms. 13, 15, 25 Conversely, pain may be an expression of stress and depression among populations that are not typically asked about their psychological health.
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Chronic pain is common among persons with hepatitis C infection, 27, 28 who often have an IDU history and psychiatric and psychosocial comorbidity. 29 Hepatitis C infection and advanced HIV disease are also both associated with painful distal, symmetrical sensory polyneuropathies, 20, 30 which can significantly impact quality of life and may require opioid use, in addition to first-line neuromodulating agents, for treatment. 31 Our finding on univariate analysis of significantly lower CD4+ T cell counts in the repeat-opioids group raises concern regarding opioid-induced lymphopenia. 6, 32, 33 Lower CD4+ T cell counts in this group may have also been because of higher levels of HIV viremia and in turn highlight the potential impact of opioidenhanced HIV replication. Morphine stimulation of mu receptors has been shown to upregulate expression of CXCR4 and CCR5 co-receptors on CD3 lymphocytes and CD14 monocytes, facilitating HIV infection and viral replication. 34, 35 Further study of the potential adverse clinical impact of opioid prescription and use on CD4+ T cell counts and HIV viral replication is warranted.
Among persons prescribed opioids, we found a deficiency in documentation of indications for opioid prescribing, a clear lack of use of pain severity scores and limited follow-up regarding therapeutic efficacy (in terms of documentation and objective follow-up of symptoms). These findings do not comply with a consensus statement on the use of opioids in pain treatment which states that ''documentation is essential for supporting the evaluation, the reasons for opioid prescribing, the overall pain management treatment plan, any consultations received, and periodic review of the status of the patient''. 2 However, lack of documentation could in part be explained by other clinic providers prescribing almost one-quarter of opioids to our clinic population. Regardless, it is contingent upon the HIV care provider to be comprehensively aware of their patient's current medications to provide comprehensive care, prevent drug-drug interactions, and reduce multi-provider prescribing of opioids, as was the case for a proportion of our clinic population. 4, 36 Among persons with a documented subjective therapeutic response, we found a high number who reported no relief of symptoms. Routine utilization of pain severity scores would provide better objective measurements of therapeutic response to opioids prescribed and augment the pain management plan. 2 Our finding of repeated prescribing of short-acting opioids without conversion to longer-acting opioids supports previous reports of underappreciation and undertreatment of pain issues in HIV-infected persons. 4, 13, 19 HIV care providers often find treatment of pain to be limited by time constraints 37 and may not be well versed in pain management, appropriate opioid prescribing practices, or the impact of drug-drug interactions with antiretrovirals. 3, 4, 36, 38 This can significantly impact quality of life and employment, cause unnecessary distress, and increase utilization of outpatient clinics and emergency departments. 2, 3, 13, 20, 22, 39, 40 Overall, our data highlight the complex interrelated factors underlying opioid prescribing and illustrate the need for a multifaceted approach to the HIV-infected person reporting pain 12, 21 with use of integrated services for the optimal management of pain symptoms. 1, 2, 4, 13, 36, 38 Fears of opioid misuse, opioid diversion, opiate overdose, or of ongoing illicit drug use may also hinder aggressive use of opioids by HIV care providers. 2, 37 These fears can, however, be erroneous. 41 Urine drug screens could objectively identify those at risk for substance abuse and opioid misuse; however, they were underutilized in our clinic and did not appear to alter opioid prescribing practices even when positive. Opioid treatment agreements have also been found to decrease opioid misuse and increase provider confidence and control in prescribing opioids. 37, 42 This study was conducted during a period when there was no formal clinic-based chronic pain management policy; however, this has now been introduced (use of opioid renewal contracts, use of urine drug screens, and utilization of pain severity scores among others), and data from this study have been presented to our clinic providers. We will subsequently re-evaluate our opioid prescribing practices in the future. Use of abuse-deterrent opioid formulations may also increase provider confidence in prescribing opioids.
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Referral to pain and nonpain specialist clinics for treatment of pain symptoms or their underlying cause, respectively, can also be considered in the management of pain symptoms. In our clinic, this was mainly done for persons prescribed opioids repeatedly, and this would seem appropriate as HIV care providers should be able to manage standard pain issues. It is contentious, however, whether specialist referral is beneficial for the HIV-infected person complaining of pain. Nonpain specialists may not globally assess the pain nor provide the broader approach to pain management that is often required. 37 However, our data argue that we are not providing optimal pain management for a number of our clinic population and that referral to pain specialist clinics may be warranted unless we improve our clinical practice. There are limitations to this study. This was a retrospective study of opioid prescribing but nonetheless used data that had been prospectively collected from a large number of persons who had completed the annual behavioral assessment. We only documented opioid prescribing and never confirmed whether these prescriptions were actually filled. Persons with low annual income may not have been able to fill their prescription furthering their pain and associated distress. We may have also misclassified persons into the no-repeat-opioid or single-opioid groups if they received opioid prescriptions from another provider outside our clinical system (database) or outside the study time period. STI results were incomplete. Finally, our review of opioid prescribing practices was limited to a single site and may not be reflective of other institutions.
In conclusion, we demonstrate that persons in current HIV-related outpatient care are commonly prescribed opioids repeatedly and that this group represents a vulnerable population with more advanced HIV disease and greater medical and neuropsychiatric comorbidity. We also highlight multiple deficiencies in opioid prescribing practices and nonadherence to guidelines, which may or may not be reflective of other similar institutions providing outpatient HIV-related care. Such findings are of concern as effective and safe pain management for our HIV-infected population is an optimal goal.
